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ABSTRACT 

Innovative disposable thoracostomy and cricothyrotomy tro 
car systems and neW and improved methods for emergency 
management of upper airWay obstructions and chest injuries 
are disclosed. 
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METHOD AND APPARATUS FOR PLACING AND 
MAINTAINING A PERCUTANEOUS TUBE INTO A 

BODY CAVITY 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/160,571 ?led May 31, 2002, 
Which is a division of Ser. No. 09/324,091 ?led Jun. 1, 1999, 
noW issued Jun. 11, 2002 as US. Pat. No. 6,402,770; this 
application also claims priority to US. provisional applica 
tion 60/387,107 ?led Jun. 7, 2002. 

TECHNICAL FIELD 

[0002] The invention relates to emergency airWay devices 
and emergency thoracostomy devices; more particularly, it 
relates to trocar devices and method and apparatus for a 
establishing and maintaining an emergency opening to a 
body cavity. 

BACKGROUND OF THE INVENTION 

[0003] A novel retractable trocar thoracostomy system is 
needed to replace the current needle thoracostomy technique 
that is used in emergency situations for patients Who have 
tension pneumothorax, and to replace current chest tube 
insertion devices and procedures, as Well as laparoscopic 
procedures. Aretractable trocar should be quicker, easier and 
less traumatic than currently used techniques, provided, 
among other criteria, that the cutting mechanism used to 
enter the chest is designed not to injure deep structures. 

DISCLOSURE OF THE INVENTION 

[0004] Devices and methods disclosed herein solve the 
thoracostomy problems discussed above by, among other 
things, incorporating a tWin-bladed, retractable incision 
mechanism, mounted Within the end of a trocar. That is, not 
only is the trocar retractable, but the tWo part blades them 
selves are retractable Within each trocar. Such devices make 
a precise incision greater than the Width of the included 
cannula that is delivered With the trocar, and preferably 
about tWice as Wide as the ID. of the cannula. The disclosed 
safe-ended cutting mechanism is retracted immediately 
upon entering the chest or abdomen, thus avoiding internal 
injury during full insertion of the blunted trocar shaft. The 
trocar shaft is then removed to leave a self-retaining plastic 
delivery cannula. 

[0005] A surgical cutting tool is also disclosed. It has a 
“cam action” (the term de?ned further herein) retractable 
blade assembly With tWo blades, each With a blade edge and 
an angled blade point. Preferably, the blade assembly has 
tWo substantially identical blades each having an edge face 
With a single bevel cutting edge disposed at an angle to a 
longitudinal axis of the blade, each edge ending in a blade 
point at a distal end of the blade, each blade further having 
a pivot pin hole in a proximal region of the blade With a hole 
center lying on the blade axis. Also each blade has a cam slot 
distal to the pin hole With an distal cam slot center lying 
substantially on the blade axis and a proximal cam slot 
center lying substantially on a line betWeen the pin hole 
center and the blade point. The tWo blades are pivotally 
mounted edge face to edge face upon the pivot pin engaged 
Within both pin holes. The tool also has a cam pin, the cam 
pin relatively stationarily engaged (see beloW) Within both 
cam slots, so that movement of the pivot pin in a distal 
direction urges the tWo blades to rotate their tWo blade points 
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closer to each other in an extended con?guration, and 
movement of the pivot pin in a proximal direction urges the 
tWo blades to rotate their tWo blade points further from each 
other in a closed or retracted con?guration. 

[0006] In the extended con?guration, the tWo blades have 
overlapping blade points to form an extended blade pro?le, 
and the pro?le preferably has a relatively less sharp, “safe 
Zone” (discussed further beloW) at its tip. The tool also has 
a spring and a pushrod engaging the blades to extend the 
blade assembly against spring resistance into a locked 
position When fully extended; the pushrod may advanta 
geously be a Wire, or other longitudinally ?exible, but 
compression and stretch resistant, push-pull type linkage 
such as Wire Wound cable. 

[0007] Aimproved cannula for surgical procedures is also 
provided. It is a self retaining cannula With a collapsible 
retention lattice at a distal end. In one aspect, the lattice is 
further comprised of struts, and the struts are formed in a 
partial frusto-conical (truncated cone shape) con?guration at 
the distal end of the cannula. In another aspect, prior to 
assembly, the lattice structure is formed substantially ?at, 
and the cannula is segmented, With cannula segments 
depending radially from the ?at formed lattice. Alterna 
tively, the cannula and lattice structure, after assembly, has 
four contiguous rectilinear Zones de?ned by an intersecting 
pair of substantially perpendicular lines, a central portion of 
each of Which is open or latticed. 

[0008] A retractable trocar device is provided for placing 
and maintaining a percutaneous tube into a body cavity such 
as an airWay, a chest cavity, or an abdominal cavity. The 
device has a cam action retractable blade assembly With tWo 
blades, each With its oWn blade edge and angled blade point. 
The blade assembly has tWo substantially identical blades 
each having an edge face With a single bevel cutting edge 
disposed at an angle to a longitudinal axis of the blade, each 
edge ending in a blade point at a distal end of the blade, the 
tWo blades pivotally mounted edge face to edge face upon a 
pivot pin, With the blade points overlapped in an extended 
con?guration. The blade assembly of the trocar device 
desirably also has a “safe Zone” at a tip of the extended 
con?guration, as discussed above. 

[0009] The trocar device has a handle enclosing at least a 
portion of a spring and a pushrod, With pushrod under spring 
tension or compression in an extended con?guration, the 
pushrod engaging the blades to extend the blade assembly 
against spring resistance into a locked position When fully 
extended. There is also provided a releasable lock mecha 
nism for the pushrod. Some embodiments of the trocar 
device have an additional tapered Zone proximal to a distal 
end of a trocar shaft Within Which slides the pushrod. The 
trocar device has either a self retaining tubular cannula 
engaged for delivery upon a trocar shaft, or a self retaining 
expandable cannula folded and engaged upon a trocar shaft. 

[0010] The cannula may alternatively be a multi-segmen 
tal ?exible piece, the segments joined in the center by a 
geometrically regular netWork of ?laments, the ?laments 
shaped and conjoined in such a Way as to enable the 
segments to be folded and interengaged into a substantially 
tubular shape With the ?laments thereby forming an out 
Wardly collapsible structure having at least tWo break lines. 
With this in mind, other geometrical arrangements Will 
occur to those skilled in the art. 




























